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得到了 2 株细菌，经 16SrDNA 鉴定分别属于假单胞菌属（Pseudomonas 
pseudoalcaligenes，97%）和食烷菌属(Alcanivorax dieselolei，99%)。从原油富集
物中分离得到了 7 株细菌，经 16SrDNA 鉴定，分别属于不动杆菌属(Acinetobacter 
radioresistens，99%)、生丝单孢菌属(Hyphomonas johnsonii，99%)、食烷菌属
（Alcanivorax borkumensis，99%）、根瘤菌属(Mesorhizobium loti，96%)、赤细菌
属(Erythrobacter flavus，93.58%)、玫瑰杆菌属(Roseobacter gallaeciensis， 95.81%)
和希瓦氏菌属(Shewanella aquimarina， 99%)。其中， GY-2 和 Y-2 与赤细菌属
和玫瑰杆菌属已报到的其它种的 16SrDNA 同源性 高，但也仅为 93.58%和
95.81%。GY-2 能产 H2S；能利用萘、蒽、菲等多环芳烃作为生长的唯一碳源；
对青霉素敏感；除含有赤细菌属的主要脂肪酸 C18:1ω7c 外还含有脂肪酸 C16:0；
G+C 含量为 62.0～62.2%， 实验结果表明 GY-2 是属于赤细菌属的一个新种，命
名为芳烃赤细菌（Erythrobacter aromatiphilus）。Y-2 能在 37℃生长；有将硝酸
盐还原成亚硝酸盐的能力；除含有玫瑰杆菌属共有的主要脂肪酸 C18:1 外，还含




分析和菌群结构变化的 PCR-DGGE 检测对该混合菌群进行了优化， 终得到一
组含有 2HE-4、PN3-2 和 B-5 三株细菌的柴油降解菌群，其对柴油的降解率为
55.9%。此外，选取了 AS-3、 Y-1 、AY-2、 Y-2、 GY-2、 OY-1、AS-5、PN3-2、















AS-5）和组合 2（AS-3、 Y-1 、AY-2、 Y-2、PN3-2、3C-9、B-5）两个原油降
解菌群，将这两个菌群与天然富集菌群的原油降解率进行比较，并检测了天然富
集菌群在降解不同底物时的菌群结构变化，通过综合分析优化出一个含有 OY-1、
B-5 和 GY-2 三株细菌的原油降解菌群。 
将优化得到的原油降解菌群应用于户外水池模拟石油污染的生物修复，记录





















Petroleum pollution has been a serious problem in environments, especially in 
the marine environments due to oil production and transportation disposal. In the 
coastal areas of China, the oil concentration in seawater is 2-8 times that of normal 
seawater. 
By enrichment with crude oil or diesel as the sole carbon source, two 
oil-degrading consortia were obtained; one is a diesel degrading consortium, and the 
other is a crude oil degrading consortium. 2 strains were isolated from the former and 
was identified to be Pseudomonas pseudoalcaligenes(97%) and Alcanivorax 
dieselolei（99%）, respectively, based on 16SrDNA sequence analysis. From the latter, 
7 strains were isolated from consortium and identified to be species of Shewanella, 
Roseobacter, Hyphomonas, Mesorhizobium, Erythrobacter, Alcanivorax and 
Acinetobacter, respectively.  
Among the obtained strains, two are potential new species of Erythrobacter and 
Roseobacter which showed low similarity of 16Sr DNA sequences with the type 
strain of E. flavus and R.gallaeciensis by 93.58% and 95.81%, respectively. 
According to the results of physiological and biochemical characterization,analysis of 
cellular fatty acid composition and G+C contents, they were affiliated to the genus 
Erythrobacter and Roseobacter respectively, but were differentiated from described 
Erythrobacter and Roseobacter species. Therefore, a novel species, Erythrobacter 
aromatiphilus sp.nov., and a novel species, Roseobacter xiamengensis sp.nov., were 
proposed, with the type strain GY-2 and Y-2.  
After oil degradation test with single strain, 6 were selected to construct a 
bacterial consortium for diesel removal. After detection of oil degradation rate, 
analysis of the residual diesel by GC-MS, and the examination of dynamic change of 
the consortium in the process of oil consumption by PCR-DGGE and CFU counting, 
an optimized consortium containing 2HE-4, PN3-2 and B-5 was obtained，and its 
degradation rate of diesel is 55.9%. In addition, to construct a crude oil degradation 















selected and devided into 2 groups, group 1 (AS-3, Y-1, AY-2, Y-2, GY-2, OY-1 and 
AS-5) and group 2 (AS-3, Y-1, AY-2, Y-2, PN3-2, 3C-9 and B-5). After comparison of 
the degradation rate and the dynamic change of the two recombined consortia to the 
natural consortium which was enriched with crude oil, an optimized degradation 
consortium containing OY-1、B-5 and GY-2 were obtained for crude oil removal. 
With the 3-member crude oil degradation consortium, oil bioremediation test 
was conducted in outdoor tanks. Its effeciency in oil removing was estimated tested 
by analasis of the residual oil after 7 days ’inoculation. The results showed that the 
tank which was added with both the bacteria and nurtrients is more effective in oil 
dagradation than the control. 
 
Key words: marine petroleum contaminant; bioremediation; biodegradation; 























世界石油总产量的 0.5%，倾注到海洋的石油量达 200～1000 万吨，由于航运而
排入海洋的石油污染物达 160～200 万吨，其中 1/3 左右是油轮在海上发生事故
导致石油泄漏造成的。 
2005 年 7 月上海国际海事论坛的一份报告显示，1973 年至 2003 年，我国沿
海共发生船舶溢油事故 2353 次，平均 3.5 天发生一起，溢油量在 50 吨以上的重
大溢油事故发生 62 起，总溢油量达 34189 吨。近年来，重大海洋石油污染事故
屡屡发生。2004 年 12 月 7 日，二艘外籍船在珠江口海域发生碰撞，导致 1200











于石油污染的海鸟多达数十万只。例如，1968 年 Torrey Canyon 号油轮失事使 4～
10 万只海鸟死亡；1952 年 Ford Mercy 号油轮与 Pendleton 号相撞，因溢油致死












































































































































图 3 海上及海岸石油实验泄漏后各过程示意图 
 
1.1.3 降解石油的微生物 















研究始于 20 世纪 70 年代末期[14～21]。研究表明，在海洋中存在着大量能够降解
石油的微生物，它们的种类组成和土壤、淡水中降解石油微生物有很大不同。据
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